Inhibition of angiogenesis by antiestrogens.
In this study, we have determined the ability of the partial estrogen antagonists, clomiphene, tamoxifen, and nafoxidine, and the pure estrogen antagonists, ICI 164,384 and ICI 182,780, to inhibit angiogenesis in the chick egg chorioallantoic membrane. All of the partial estrogen antagonists and the pure estrogen antagonist, ICI 182,780, showed significant angiostatic activity in a dose-related manner. The addition of up to 5-fold of 17 beta-estradiol to the disks containing clomiphene, tamoxifen, or ICI 182,780 did not alter the angiostatic activity of these antiestrogens. These novel findings show that the antiestrogens are effective inhibitors of angiogenesis. The finding that angiostatic activity is not altered in the presence of excess estrogens suggests that this activity is exerted via mechanisms other than their inhibition of estrogen action. This angiostatic activity may contribute to the therapeutic effect of antiestrogens in estrogen receptor-negative tumors.